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(54) Tilte: FUEL INJECTION VALVE 

(54) Bezeichnudg: BREhTNSTOFPEINSPRITZVENTIL 

(57) Abstract 

The invention related to a fuel injection valve, especially a high pressure 
injection valve, which directly injects fuel tato the combustion clumber of a 
mLaure-comptessing, spark-igm'fed infernal ccitkbustion engine The invention Is 
cbnnjcterbcd in that a guide and seat area is provided on die downstream end of Hie 
valve, said ara being fanned by three disc-shaped dements (35, 47, 26). A srwM 
element (47) is cmhedded between rJie guide etanenc (35) acid a valve sear element 
(26). The guide element (35) can move radially Jn the assembled valve and has an 
inner guide orifice (55), which guides ail axiaily movable valve aocdlc (20) traversing 
said orifice, whereas a valve closing area (25) of the valve needle (20) internets with 
a vaJve mA surface (27) of the valve sent element (26). The awiri element (47) has 
an inner orifice area with several swirl channel* that aic not connected to the outer 
peripheiy of the swirl element (47). The entire orifice area extend* completely tilcng 
the thickness of the swirl element (47) in an haw! direction, 
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(57) ZiMAnuiicnfflKotm 

u~J0Zi i^"^ Bicnn.-doffciuspritzveiicil. insbesouden ein 

Ho^kemsimsvouB tm dircktoi Efopfaa, von from** i„ doen 
iSfTT 1 ^ « Bmi «* ra ««^«to fiw«4ge*undetan Biwntoafmiaschinc, da* 
ik* dadurch auneichnel, m am rtrcmabxwirtigcn E.ule des Veodlg ein Ptthnjugs- 
und Sitdxrocb vngschcn in. der von drei scheibenttrmi*en Eleineaiea (35 47 

(35) und clnen VaitflHitttlemmr (26) etapbettti. Das FUhrungadciwait (35) dent 
der FtMinmg earn ■« durehragenden, axbl bewe g ]i c lien Veaiilnndel (20), wttrcnd 
cut V^JclilleBah,chn«tt C») der Veuilnadel (20) tntt einer Vea^u5?SS 
<lej Ventftaaeleinenn (26) ajsanimenwirkl Da» Dnllatemeat (47) weiM einen 

errtreclct tldi vottifindift Uber die acinic Wcke de» DrafleJemeats (47). 
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(54) nth: FUEL INJECTION VALVE 

{54) Bewfchniing: BRENNSTOFFEINSPRITZVENTIL 

(57) Abstract 

Tue invention relate* to » fuel injection valve, especially 
a high pressm* injection valve, wliich dirccdy injects fuel into 
the combustion chamber of a mixiure-compreialng, apark-ignited 
internal combustion engine. Tlie invention is clwnicterized in tliac a 
guide and seat area is provided on the downstream end of the valve, 
said nra being formed by rbree disc-shaped elements (35, 47, 26). 
A swirl element (47) is onhediLed between the guide element (35) 
ajid a valve seat element (2S). The guide clement (35) can move 
radially In the assembled valve and hnj an inner guide orifice (55), 
which guide* an axially movable valve needle (20) traversing said 
^ iificc, whereas a valve dosing aiea (2ft) of the valve needle (20) 
internet* with a valve seat surface (27) of the valve scat clement 
(26), The jcuiUe clement (35) i* flensioned by a pressure spring (50) 
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rrillVK VJijjw^W ill <J 4* it* WlWiliWlH. 

(57) Zusammcuftssuiig 

Die Erfijtduiift befcttft cin BirnnHtoffcinspxitzvcntil, 
iiwbeaondere ein HochdniclrciiinpritrA'cmil mm direkteti 
Etispttaen von Brencwtoff in eiuera BrcTmnium einer 
S cmL\chveitlJclitcnckn fnentdgezQucleceii Brainkraftmaschinc, 
das slch cladurdi auazetchnet, claS ;im tframAtwanigeji Encfe 
des VcntllK cin MSJiiuugs- tmd Sitzbereicli vorgcscJica 1st, der 
von drei scheihsnfomjigen Btementen (35, 47, 26) gebildet wink 
Dflbei i« riii Drnilelement (47) twischcn cinca Rlhtuflgsclcmcut 
(IS) und ©ncrn VentiWtaelenient (26) efagebeaec. Das im 
zuaammcngebautea Ventil radial luwegltche FGhrangMtemm 

"n "S : ft re , n !^8^UMig (55) cfienc der Ffihnmg cincr ,ie duntogcadcn. tuml bcweglichcn 

S5J2S2I2S^^ ^ Ve f"* 1 ^J* ei,1Cr y «i"tt» (27) des V«flrt»toM 1 
itlbiungsclcment (35) ist durcfa eine an ihm angreiCende Druckfedcr (50) fcdervewpafinL 
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Square, 
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1R; 

31/00; F02M; 65/00; G01M; 15/00; F02D; 41/22 PCT APP NO - 
PCT/GB98/02471 FILING LANGUAGE- English LANGUAGE- English 

A diagnostic/control device for fuel injected internal combustion e 
ngines 

comprising a control system connectable via leads to the fuel iniec 
tors 

after disconnection therefrom of an engine management computer, th<= 
latter 

being connected directly (at 18) to the control system. An oxygen s 
ensor 

is connected (at 17) to the control system whereby the latter is co 
nnected 

between the engine management computer and the fuel injectors and c 
an be 

operated in closed circuit or open circuit mode to control the inje 
ctors 

directly when required independently of the engine management compu 
ter . 
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PATEN^° RITY INF °" 36 548 ' 5 ' 1997 - 08 " 22 ' German/ INTERNATIONAL 



TENT 
P 
'E 

CLASS- F02M; 69/04 PCT AP^. NO. - PCT/DE98/0 J/^48 FILING LANGUAG 
German LANGUAGE- German 

The fuel injection valve is characterized /n that a preparation att 
achment \ / 

consisting of a gas-surrounding eUement/and an insert is provided o 
n the \ / 

downstream end of the fuel injection yilve. The downstream end of t 
he fuel V/ 

injection valve with the preparatioAattachment is totally encompas 
sed by / \ 

^ a tubular, thin-walled, metal gas/surr bunding body in the periphera 

direction. The gas-surrounding r/ody is fixed to one of the valve ho 
usings / 

and encompasses at least partially the plastic tube of the fuel ini 
ection / 

valve by means of a non-material fitting snap-on, clamp or clip con 
nector. , 

The corresponding connector elements are configured in the form of 
>es 

and latches. The inventive fuel injection valve is particularly sui 
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for injecting an intake pipe of a mixture-compressing, spark-ignite 



d 

internal combustion engine. 
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197 36 682.1, ( 1997-C8-22; Germany INTERNATIONAL PATENT CLASS- F 
02M; V. . ■■ 

61/16; 61/12; 51/06 PCT APP. NO.- PCT/DE98/02135 FILING LANGU 
. AGE- 

The invention relates to a fuel injection; valve, especially a high 
pressure injection valve, which directly injects fuel into the comb 
ustion 

chamber of a mixture-compressing, spark-ignited internal combustion 
engine. The invention is characterized in that a guide and seat are 
a is 

provided on the downstream end of the valve, said area being formed 

by 



d 



three disc-shaped elements (35, 47, 26) . A swirl element is embedde 

between the guide element and a valve seat element. The guide eleme 
nt can 

move radially in the assembled valve and has an inner guide orifice 
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guides an axially movable valve needle traversing said orifice, whe 

ire a.s a, 

valve closing area of the valve needle interacts with a valve seat 

sun* £ctce 

of the valve seat element. The swirl element has an inner orifice a 

Led 

ipher^ S6Veral SWirl channels th *t are not connected to the outer per 

°5 K the SWlrl element ' The entire orifice area extends completely al 
ong the J 

thickness of the swirl element in an axial direction. 
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The invention relates to a fuel injection valve, especially a high 
pressure injection valve, which directly injects fuel into the comb 
ustion 

chamber of a mixture-compressing, spark-ignited internal combustion 
engine. The invention is characterized in that a guide and seat are 
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a is 

provided on the downstream end of the valve, said area being formed 
^ three disc-shaped elements (35, 47, 26). A swirl element is embedde 

between the guide element and a valve seat element. The guide eleme 
, which radially in the assembled v alve and has an inner guide orifice 
„ a ? U i deS an axiall y m ° v able valve needle traversing said orifice, whe 

surface 6 Cl ° Sing area ° f the valve needle interacts with a valve seat 
of the valve seat element. The guide element is tensioned by a pres 
spring which engages in said element. 
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A conversion system for converting a spark ignition engine to opera 
te on 

gaseous fuel is disclosed. The conversion system includes an electr 
onic 

controller which operates on several novel principles to provide su 
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perior 

performance/responsiveness and to reduce exhaust emissions. The con 
troiler 

in accordance with the invention assumes complete control of spark 
ignition timing when gaseous fuel mode is enabled and generates 
independent spark ignition signals tailored to the gaseous fuel Th 



e 



controller also generates an independent pulse width modulated erase 
ous y 

fuel injection signal that controls a high performance electronic s 
olenoid 

injector valve to supply gaseous fuel to the engine. Variable injec 

tor 

speed is used to compensate for the dynamic range of the engine. A 
novel 

dual array block learn scheme is used to provide efficient fuel con 
trol in 

engines equipped with closed-Loop monitoring systems and exhaust ga 

s 

recirculation. A gasoline power boost mode is also provided to enab 

le 

extra power when maximum engine torque is commanded. The advantage 
an 

efficient fuelling system which provides all of the advantages of g 
ous 

fuels while preserving the power capabilities of liquid fuels, and 
minimizing exhaust emissions. 
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